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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a braking 
control device allowing a driver to feels no sense of 
incompatibility in the braking operation while maintaining 
the brake performance and the stability of the vehicle. 
SOLUTION: The braking force applied to rear wheels of 
the vehicle when the vehicle is in a predetermined 
operational made is limited compared with other cases 
(Step S4), and when the driver judges that the braking 
quantity is increased during the control of the braking 
force (transfer from Step S5 to Step S6), the braking 
force applied to the rear wheels is increased (Step S6). 
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■ * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a braking control unit for cars equipped with the braking control section which performs 
damping force limit control which restricts the damping force given to the rear wheel of a car when a car 
is predetermined operational status as compared with the case of being other. It has further an amount 
judging means of brakes operation to judge the amount of brakes operation by the operator. Said braking 
control section The braking control unit for cars which performs control which makes the damping force 
given to a rear wheel increase when it judges with the amount of brakes operation increasing with said 
amount judging means of brakes operation during said damping force limit control. 
[Claim 2] Said braking control section is a braking control unit for cars according to claim 1 which 
judges with it being said predetermined operational status when the deceleration of a car is beyond a 
predetermined value, and performs said damping force limit control. 

[Claim 3] Said amount judging means of brakes operation is a braking control unit for cars given in 
either of claims 1 or 2 which judge increase of the amount of brakes operation by the operator by 
judging the increment in the deceleration of said car. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the equipment which performs control which 
restricts the damping force given to the rear wheel of an automobile compared with a front wheel about 
the braking control unit for cars. 
[0002] 

[Description of the Prior Art] In order to prevent the lock of the rear wheel at the time of high-speed 
braking, the braking control unit which performs control which restricts the damping force distributed to 
a rear wheel is known. The technique currently indicated by JP,5-213169,A holds the fluid pressure 
which transmits damping force to a rear wheel by the fluid pressure at the time, when deceleration 
reaches beyond a predetermined value at the time of braking. It is indicated that it prevents that a rear 
wheel locks ahead of a front wheel by this, and a sideslip of the car at the time of braking can be 
prevented effectively. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned technique, since the 
damping force of a rear wheel will be restricted if predetermined deceleration is reached, although an 
operator breaks in the method of being higher, and a brake pedal for damping force, damping force does 
not increase, but an operator feels sense of incongruity. 

[0004] This invention makes it a technical problem to offer the braking control unit for cars for which an 
operator is not made to sense the sense of incongruity of brakes operation, maintaining braking nature 
and the stability of a car in view of the above-mentioned trouble. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the braking 
control unit for cars concerning this invention It is a braking control unit for cars equipped with the 
braking control section which performs damping force limit control which restricts the damping force 
given to the rear wheel of a car when a car is predetermined operational status as compared with the case 
of being other. It has further an amount judging means of brakes operation to judge the amount of brakes 
operation by the operator. This braking control section When judged with the amount of brakes 
operation increasing with the amount judging means of brakes operation during damping force limit 
control, it is characterized by performing control which makes the damping force given to a rear wheel 
increase. 

[0006] According to this invention, when the amount of brakes operation increases, the moderation force 
of a car is made to increase by making not only a front wheel but the damping force given to a rear 
wheel increase, and car behavior suitable for an operator's actuation feeling is realized. 
[0007] Here, when the deceleration of a car is beyond a predetermined value, as for a braking control 
section, it is desirable to judge with it being this predetermined operational status, and to perform 
damping force limit control. Since damping force limit control is not performed in the small decelerating 
condition while preventing the lock of a car certainly and stabilizing the behavior of a car with 
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restricting the damping force given to a rear wheel based on deceleration, braking nature is also secured. 

[0008] The amount judging means of brakes operation may judge increase of the amount of brakes 
operation by the operator by judging the increment in the deceleration of a car. Since the damping force 
given to a front wheel is not restricted when an operator breaks in a brake pedal further during damping 
force limit control, the damping force given to a front wheel according to pedal actuation increases, 
consequently the deceleration of a car increases. Therefore, it is possible to judge increase of the amount 
of brakes operation also from increase of the deceleration of a car. 
[0009] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained to 
a detail with reference to an accompanying drawing. Drawing 1 is drawing showing the configuration of 
the braking control unit for cars concerning this invention, and drawing 2 is drawing showing the 
configuration of the braking system of a car which carried this control unit. 

[0010] First, with reference to drawing 2 , it explains from the configuration of the braking system of a 
car. The foil cylinders 25-28 for wheel braking are formed in each of front wheels FR and floor line and 
rear wheels RR and RL, and this car has the composition that this brakes a car. 
[001 1] And the brake pedal 10 for operating this braking system is connected to the piston shaft of a 
master cylinder 11. The brake switch 40 which detects the actuation condition of a brake pedal is 
connected to the brake pedal 10. 

[0012] From this master cylinder 11, two working-fluids Rhine of the forward right ring FR, the object 
for the left rear rings RL, and the for the forward left ring floor line and for the right rear rings RR 
extends, and each working-fluid Rhine is connected to the foil cylinders 25-28 of each wheel through 
the brake actuator 50. Each working-fluid Rhine branches within the brake actuator 50, the maintenance 
solenoid valves 15-18 and the reduced pressure solenoid valves 35-38 are arranged corresponding to 
each foil cylinders 25-28, and the pump 12 (13) and the reservoir 22 (23) are arranged between each 
reduced pressure solenoid valves 35 and 38 (36 37) and a tee. 

[0013] The output signal of the wheel speed sensors 41-44 which detect each wheel speed of the brake 
switch 40, and front wheels FR and floor line and rear wheels RR and RL is supplied to the braking 
control unit 100 which serves both as the braking control section of the braking control device for cars 
and the amount judging means of brakes operation concerning this invention. Furthermore, the braking 
control unit 100 controls each solenoid valves 15-18 of the brake actuator 50, and 35-38, respectively. 
[0014] Next, the damping force proportioning control of a ring before and after being the description of 
braking control of the car braking control unit concerning this invention is explained. Drawing 3 is a 
flow chart which shows this proportioning control, and drawing 4 is a graph which shows the relation of 
the decelerating threshold and the vehicle speed which perform a proportioning control. 
[0015] First, if it gets into a brake pedal lO, the piston shaft of a master cylinder 1 1 will be pushed and 
the fluid pressure (master **) according to a control input will occur. The maintenance solenoid valves 
1 5- 1 8 of each wheel are in an open condition, and, on the other hand, the reduced pressure solenoid 
valves 35-38 are in a cut off state at the beginning of braking initiation. Consequently, master ** is led 
to the foil cylinders 25-28 of each wheel, a brake is operated, and damping force is given to each wheel. 
[0016] In step SI, the damping force proportioning control concerning this invention is calculating 
Deceleration G from the variation of the vehicle speed V while the braking control unit 100 supervises 
the vehicle speed V based on the output signal of each wheel speed sensors 41-44. And at step S2, it 
judges whether the limit control of fluid pressure Pr mentioned later is [ current ] under activation. 
[0017] In not being under activation now, it shifts to step S3, and it judges whether it is over the 
decelerating threshold GH set up according to the vehicle speed V as the present deceleration G is 
shown in drawing 4 . When Deceleration G is below the decelerating threshold GH, limit control is not 
performed but control processing is ended. It is holding the fluid pressure Pr which shifts to step S4 on 
the other hand when Deceleration's G is over the decelerating threshold GH, intercepts the maintenance 
solenoid valves 17 and 18 connected to the foil cylinders 27 and 28 of rear wheels RR and RL, 
respectively, and is supplied to each foil cylinder 27 and 28 to the fluid pressure in the time, and 
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subsequent fluid pressure Pr rises are restricted. Consequently, the damping force given to a rear wheel 
is restricted, the unnecessary lock of a rear wheel is controlled, and the behavior of a car is stabilized. 
[0018] As shown in drawing 4 , while preventing wandering of the car by the rear wheel lock which is 
easy to take place especially at the time of a high speed by setting up so small that the vehicle speed V 
becoming large the threshold GH of the deceleration which performs this braking limit control, the 
braking engine performance in a low-speed area is securable. Although the decelerating threshold GH is 
suitably set up by the classification of a car etc., it may change and use two or more functions according 
to a shift condition etc. Moreover, it may set up as a function of the vehicle speed V, or you may include 
in the memory in the braking control unit 100 as a table to the vehicle speed V. 

[0019] In step S4, the value of the deceleration when starting this braking limit control is further stored 
in variable Gx#M, and it holds in the memory in the braking control unit 100. 

[0020] When this braking limit control has already been performed, it shifts to step S5 from step S2. At 
step S5, it judges whether the current deceleration G has exceeded by the predetermined value alpha 
from the value stored in variable Gx#M. When having exceeded, it shifts to step S6, and the fluid 
pressure.Pr supplied to each foil cylinder 27 and 28 is made to boost a little in pulse by opening 
temporarily the maintenance solenoid valves 15 and 18 connected to the foil cylinders 27 and 28 of rear 
wheels RR and RL, respectively. 

[0021] In this control, since the fluid pressure Pf supplied to the foil cylinders 25 and 26 of each of front 
wheels FR and floor line has not received limit control, when it gets into a brake pedal 10, fluid pressure 
Pf increases according to it, the damping force given to front wheels FR and floor line increases, and 
deceleration becomes large. By this invention, by increasing the damping force of a rear wheel a little, 
when deceleration increases during activation of braking control of a rear wheel beyond the 
predetermined value alpha, when an operator breaks in a brake pedal 10 during braking control, 
according to this, the damping force by the side of a rear wheel can also be increased, and an operator 
does not sense sense of incongruity for brakes operation. Moreover, the stability of the car behavior 
especially at the time of braking at a high speed is maintained at the time of braking by setting up 
suitably the amount of damping force increases of a rear wheel, and the deceleration which performs 
damping force increase. 

[0022] At step S6, the value further stored in variable Gx#M with the value of the deceleration when 
changing this rear wheel damping force is replaced, and it holds in the memory in the braking control 
unit 100. 

[0023] When the current deceleration G is below the value plus predetermined value alpha stored in 
variable Gx#M, it shifts to step S7 and judges whether the current deceleration G is over the decelerating 
threshold GH. When having exceeded, in order to continue braking limit control, it ends without 
processing others. When the current deceleration G is below the decelerating threshold GH, by opening 
discharge 17 and 18, i.e., maintenance solenoid valves, for braking limit control, fluid pressure Pr is 
henceforth set up like fluid pressure Pf, and it sets it up similarly to the damping force to which the 
damping force given to a rear wheel is given by the front wheel. 

[0024] Then, concrete control is explained with reference to drawing 5 . Drawing 5 is a graph showing 
time amount change of the deceleration at the time of the braking control by the car braking control 
device concerning this invention, and brake oil pressure. 

[0025] An operator breaks in a brake pedal 10 at the time of the time of day 0 shown in drawing 5 , and 
suppose that moderation actuation was started. It increases, as the fluid pressure Pf supplied to the foil 
cylinders 25 and 26 of each of front wheels FR and floor line and the fluid pressure Pr supplied to a rear 
wheel RR and the foil cylinders 27 and 28 of each RL are shown in drawing 5 according to treading in 
of a brake pedal 10, respectively. Thereby, Deceleration G increases and moderation of a car is 
performed. 

[0026] Since a decelerating threshold is set as comparatively big GHa as shown in drawing 4 when it is 
Va with the comparatively slow vehicle speed, that limit control of the damping force which fluid 
pressure Pr is held and is given to rear wheels RR and RL as shown in drawing 5 is performed consists 
of braking initiation at the time of the late time of day t2. 
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[0027] Since a decelerating threshold is set as comparatively small GHb as shown in drawing 4 when it 
is Vb with the comparatively quick vehicle speed, braking control is started at the time of the time of 
day tO earlier than time of day t2. And after that, at the time of time of day tl, since deceleration comes 
to be larger than the deceleration GHb at the time of control initiation by the predetermined value alpha, 
fluid pressure Pr increases in pulse here. Furthermore, at the time of time of day t3, since deceleration 
comes to be larger than the deceleration GHb at the time of control initiation by 2alpha, fluid pressure Pr 
increases in pulse again. 

[0028] Here, although it explained that time amount change of the fluid pressure Pr given to a rear wheel 
side was carried out pulse-wise, i.e., stair-like, for explanation, fluid pressure Pr may be smoothly 
changed with the braking control unit 100 so that crew may not memorize sense of incongruity. 
[0029] Moreover, in the above explanation, although an operator's amount of brakes operation was 
judged based on decelerating change, increase of the amount of brakes operation may be judged by 
detecting a brake stroke and increase of master **. Moreover, braking control of a rear wheel is good 
also as a configuration which detects the amount increase of slips of a rear wheel based on the output 
value of each wheel speed sensor, and controls braking. 
[0030] 

[Effect of the Invention] An operator does not feel sense of incongruity about brakes operation, 
stabilizing the behavior of a car by lowering the braking force distribution to the rear wheel at the time 
of a high speed, since the damping force given to a rear wheel is made to increase when performing 
control which restricts the damping force given to a rear wheel in predetermined operational status 
according to this invention, as explained above when an operator increases the amount of brakes 
operation during activation of this limit control. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the braking control unit for cars concerning this 
invention. 

[Drawing 21 It is drawing showing the configuration of the braking system of a car which carried the 
control unit of drawing 1 . 

[Drawing 31 It is the flow chart which shows the proportioning control by the equipment of drawing 1 . 
[Drawing 41 It is the graph which shows the relation between a decelerating threshold and the vehicle 
speed. 

[Drawing 5] It is a graph showing time amount change of the deceleration at the time of the braking 
control by the car braking control device concerning this invention, and brake fluid pressure. 
[Description of Notations] 

10 [ - 22 A maintenance solenoid valve 23 / - A reservoir, 25-28 / - A foil cylinder, 35-38 / » A 
reduced pressure solenoid valve, 40 / A brake switch, 41-44 / - A wheel speed sensor, 45 / - A linear 
G sensor, 50 / - A brake actuator, 100 / - A moderation force-control unit, 120 / - Memory unit. J - A 
brake pedal, 1 1 - 12 A master cylinder, 13 - A pump, 15-18 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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